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ABSTRACT: Some researchers analyzed the traditional 
discrete-time scheduling model, and pointed out that the upper 
and lower bounds of spinning reserve offered by thermal units 
are unreachable. We further find that the upper and lower 
bounds of spinning reserve modeled in the discrete-time 
scheduling model are too strict in some situation. In order to 
solve this problem, we analyzed the thermal units supply 
responses based on the continuous time scheduling. And then a 
stochastic scheduling model of wind & thermal power joint 
operation was established in consideration of the thermal units 
supply responses. Simulation results show the new model can 
effectively cope with random fluctuation characteristics of 
wind power output, take full advantage of the supply responses 
of thermal units, and save more cost while guaranteeing the 
system reliability. 
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Tab. 1  Generation cost of thermal 
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Fig. 2  Comparison of wind power of different 
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Extended Summary DOI?10.13334/j.0258-8013.160468 
S2 
Dynamic Economic Dispatch of Wind Power Integrated System With Fully 
Developed Supply Responses of Thermal Units 
GAO Yunlong, YAN Peng 
(Xiamen University) 
KEY WORDS: wind power; power supply response; spinning reserve; continuous-time scheduling model
The intermittent and random fluctuation of wind 
speed result in large wind power fluctuation, which has a 
negative influence to the stability and economy of power 
grid operation. Building a suitable optimization 
scheduling model of the wind power integrated power 
system becomes crucial. 
Some researchers analyzed the traditional 
discrete-time scheduling model and pointed out that the 
upper and lower bounds of spinning reserve offered by 
thermal units were unreachable. We further find that the 
upper and lower bounds of spinning reserve in the 
discrete-time scheduling model are too strict in some 
situation, which limits supply response of the thermal 
units. 
In order to solve this problem, a new kind of 
reserve modeling method is introduced in this paper, 
which can give full play to the potential of thermal units 
so as to achieve strong complementarities between 
thermal power and wind power generation.  
We analyze supply response of the thermal units 
based on the continuous time scheduling. A stochastic 
wind & thermal power joint scheduling model 
considering the thermal units supply response is 
established as Equation (1).  
In order to ensure the safety of the system, the  
probability constraint of wind power is up, ,1{ k w kP w r   
, }w kp  . Comparing with the traditional wind power 
model, ,{ }k w kP w p   . The new model makes the best 
of the power-generating capacity of thermal units, which 
improves the wind power penetration level allowed by 
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Simulation results of the wind power under 
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Fig. 1  Comparison of wind power of different model in each 
scheduling period under different 
For the traditional model, in order 
to guarantee the security of the power system, the higher 
the confidence level is, the lower the wind power will be 
integrated into the power system. But for the new model 
the wind power can be integrated with the maximum 
rated power. 
